Thefirst 2000 incidents reported to the Australian Incident Monitoring Study (AIMS) were analysed to compare anaesthetic incidents in infants and children with those in adults. Of the 2000, 1790 (90%) involved adults, 151 (7%) children and 56 (3%) infants. Healthy children (ASA I) generated a greater proportion of incidents in this group than adults and infants, emphasizing the need for maintaining the same standards for children in this group as for infants and higher risk groups. The AIMS results are similar to those of the United States (US) paediatric "closed claims" studies; the paediatric subset in both the US study and AIMS made up 10% of the total. Also, in both studies, incidents involving the respiratory and breathing circuit systems accounted for nearly half the problems, and cardiovascular problems and problems with the anaesthetic machine each accountedfor 10-14% of incidents. In the AIMS study procedures on the head and neck yielded proportionately more incidents in the infantlchild group than in the adult group, as did incidents involving the respiratory and breathing circuit systems. Incidents in the child group were often detected clinically; however, there were no differences between the three age groups in the way monitors were used or performed; hence the same monitoring recommendations apply to all groups. Combined oximetry and capnography would have detected nearly 90% of all applicable problems in the AIMS study and could have prevented nearly 90% of the claims arising from inadequate ventilation in the US "closed claims" study. AIMS reporters cited skilled assistance as a major factor in minimising the outcome of incidents in infants and recommended specific protocol development to cope with problems in both the infant and child groups. Other aspects analysed showed no differences between infants, children and adults and conclusions drawn from AIMS elsewhere in this symposium apply also to infants and children.
"Infants are not little children and children are not little adults. " Defining anaesthetic and surgical outcome for children is complex I and as a consequence these areas have not been adequately examined. A survey by Tiret et al found that there was an incidence of 0.7 major complications per 1000 anaesthetics in infants and children. 2 They found that the risk of major complications was significantly higher in the younger age group and increased with the ASA score, coexisting disease, previous history of anaesthesia, emergency procedures and when the duration of fasting was less than eight hours. Olsson has recently reviewed complications of paediatric anaesthesia and focused attention on age, aspiration and respiratory problems as risk factors. 3 Morray et al have more recently analysed closed malpractice claims in children younger than 15 years and found a prevalence of respiratory related damaging events most frequently related to inadequate ventilation. 4 They stated that 89<1!o of paediatric claims related to inadequate ventilation could have been prevented with pulse oximetry and capnography.
It is not currently known whether problems and/or monitoring practices differ in infants, children and adults in current anaesthetic practice in Australia. It was therefore decided to analyse the first 2000 incidents reported to the Australian Incident Monitoring Study (AIMS) and compare incidents in infants and children with those in adults.
METHODS
Reports involving infants and children in the first 2000 incidents reported to AIMS were studied and compared with reports involving adults. AIMS involves the voluntary, anonymous reporting of any unintended anaesthetic incident which reduced or could have reduced the safety margin for a patient. Details of the AIMS methods have been published elsewhere in this symposium. 5 The AIMS report form has a section asking the reporter to indicate the age of the patient involved by ticking one of 3 age categories: less than 1 year (infant), 1 to 14 years (child) and greater than 14 years (adult). A comparison was made of the relative incidence, nature and contributing factors of incidents in these 3 age groups.
Reports involving infants and children were analysed to ascertain the mode of detection and the pattern of incidents using methodology published elsewhere in this symposium. 6 Differences between groups were tested by Chi square analysis. Because multiple tests were applied, a value of P = 0.01 was chosen as the significance threshold.
RESULTS
Of the first 2000 incidents reported to AIMS 1790 (90070) involved adults, 56 (3070) infants and 151 (7070) children; in 3 reports the age was not stated. The patients' ASA grades are shown in Figure 1 ; there were significantly more ASA I patients in the "child" group. A substantial number of incidents arose from procedures on the head and neck. It has already been reported in this symposium that a high proportion of incidents arise in this group of patients; 7 nevertheless these were yet more proportionately in the combined child/infant group than in the adult group (P<O.OOOI).
There were significantly greater fractions of incidents arising from extubation, emergence from anaesthesia, laryngospasm, circuit misconnections and circuit disconnections at the common gas outlet in the child/ infant group than in the adult group (Table 1) . When the "clinical situations" were analysed with respect to their 7 main groups (see Table 2 , p. 533), 6 it was shown that incidents arising from the breathing circuit and respiratory systems were significantly more common in the infant/child group than in the adult group (Table 2) . The pattern of incident detection is shown in Table  3 . Incidents in the infant/child group were more frequently clinically detected and less frequently monitor detected than in the adult group. Otherwise, there were no significant differences in monitor use or performance between the groups.
The "availability of skilled assistance" as a factor minimising the impact of incidents and "specific protocol development" as a suggestive corrective strategy were both significantly more frequently cited in reports arising from the infant group than from children and adults (see Table 1 ).
DISCUSSION
Of the first 2000 incidents reported to AIMS 207 (10070) involved children (less than 14 years old); the "closed claims" analysis by Morray et al also found that 10% of claims were in the paediatric age group (less than 15 years). 4 The AIMS study found that a significantly greater fraction of incidents arose during head and neck procedures in the combined infant/child group than in adults. It had already been shown that nearly half of all the circuit disconnections and cases of air embolism arose from this group. 7, 8 Hence, meticulous care must be taken when procedures on the head and neck are undertaken, particularly in children.
Incidents arose from the breathing circuit and respiratory systems significantly more frequently in the infant/child group; the fractions of problems arising from emergence of anaesthesia, extubation and laryngospasm, were significantly greater in the infant/child group than in the adult group.
Also, the AIMS analysis shows that misconnections, common gas outlet disconnect ions and humidifier problems were reported significantly more commonly in the child/infant group than in adults. The paediatric anaesthetic breathing system most commonly used in Australia is "Ayres T-piece". Although simple in design, it is subject to many modifications, such as the addition of humidifiers and scavengers, thus increasing the Anaesthesia and Intensive Care, Vol, 21, No. 5, October, 1993 potential for mis-and disconnections; common gas outlet disconnections are particularly frequent, and may be difficult to detect and locate. 7 Attention to detail is vital in paediatric anaesthesia to avoid problems with gas delivery and elimination; manufacturers should be encouraged to design connectors for paediatric anaesthetic practice which are more secure.
Overall, problems with the breathing system, endotracheal tube and respiratory system accounted for just under half of all the incidents in the AIMS infantlchild group; Morray et al reported in their closed claims analysis that 43% of adverse events arose from problems related to breathing and the respiratory system. The high incidence of AIMS reports involving extubation problems (9% in infants and 5% in children compared with 1% in adults) and the respiratory system is consistent with findings in other studies. 9, 10 Morray found a 13 % incidence of cardiovascular system problems compared with 10% in the AIMS study and a 13% incidence of equipment-related incidents (anaesthetic machine and gas supply problems) compared with 14% in the AIMS study. Thus incident monitoring may yield a pattern of problems similar to that obtained by the analysis of adverse outcomes which have been the subject of litigation.
There was a significantly larger proportion of children classified ASA I. This emphasises that when anaesthetising healthy children as rigorous standards of anaesthesia and monitoring should be applied as for infants and higher risk groups.
Comparison of the modes of incident detection showed that incidents in the infant/child group were more often clinically detected than in the adult group. There were no differences between the age groups in the way individual monitors were used or performed. The overall recommendations with respect to monitoring are therefore as relevant to paediatric as to adult anaesthetic practice. 6 Combined oximetry and capnography would have detectd nearly 90% of all applicable problems in the AIMS study and could have prevented nearly 90% of the claims arising from inadequate ventilation in the US closed claims study. 4, 6 The reporting pattern suggested that skilled assistance and specific protocol development would improve safety. Suggestions for protocol development in children included rapid sequence induction, the management of sleep apnoea and the management of malignant hyperthermia. Protocol development for infants was suggested for the duration of fasting, the insertion of central lines and the safe assembly and connection of humidifiers.
